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Strategic positioning of solar thermal power generation to promote technological progress
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Abstract: Being of high security, excellent power quality, large scale of energy storage and capability of bi-directional grid
connection, the Concentrating Solar Power (CSP) technology is irreplaceable on the path to carbon peak and carbon
neutrality. It will be the central pillar of the new power system construction taking new energy as the main body. After
nearly 20-year growth, China’s CSP industry is highly developed with a complete industrial chain. The localization rate of
equipment for domestic projects in operation has exceeded 90%, which meets the requirement for large-scale application.
By analyzing the breakthroughs of CSP technologies, significant cost reduction due to the scaling up of the industry,
promotion of CSP industry made by the bundling of PV power, wind power and solar thermal energy on electric market,
relevant proposals are put forward.

Keywords: Concentrating Solar Power (CSP) ; carbon peaking; carbon neutrality; new power system; electricity market;

strategic positioning

0 3l

IR BHBE AR A HL R HE L A He K ri R fi 44
AR P[] 28 AL T — B A TP AR VR & i T 3K
R FHBE P A i BT I 1 i RE RE 1 HLR FHIREEHL-
) 25 A F ML , il 2 BAT 28t [ 20 F ) R e 1Y
A% FE |l 2 R TR/ R ) o AR AR R, T Dy
@R L ) RGBT S A R R 5 S A R A A

s HEE:2021-08-10;1& @ HHA:2021 - 10-04
HEWB : FRE A AR5 E (2018YFB150100)

LUBT BRI AR 4B B ) R G R 4 AR .
[ % 3 > 172021 459 A 21 B ESE £+ 5 R
G ER S — MRS I & F R (IR 50 dE 5
AR L B SE 4 A HHE ) Y B B HE L
W 77 4 2030 47 HiF SE Ik 3K 1 | 2060 47 Hij 5 I 5k
X T EAT RS ) A2 T Uk
LR ) 3R R R v [ SR TR (iR e, NP
BT AME I H . K PHRE Kk X R — H
R A R 1 T P A B VR R HORE R A P
(4 & R4



. s 3 R

% 43 %

I AR AR B R 2
BCER | AR TR Jm LB [ R SRRl i 4 G 2
(2R T, 3R E R R BHRE AL L AR 9 RHITF 5 1
R S TR 2. B ZE 2020 4F 12
AR ERBIREA L B E AT 3 )38 5550 st 8 JAE el
Al rL il g BT 9 & R, R LA R 500 MW
H [ Ml A [ A A BRI A 1 F O R P A o
iKE] 1000 MW, FREKBHBEM A AZ.OHOR , BA
SE4 [ AR Pk BE B IEATE B, S &
T EL A AT 7 Pl MU A R A A . Bl
Bl sEFEATE A AR s A e
B Ak, 2020 4R4F9), WS | B4 R 2 | E K g
U5 e A (O TR i AR 7K AT P42 B IR A& FEL Rl B &
M TR (W8 (202004 5 ) #2111, 2021 4F 12 A
31 H J5 B K FH RE A & HL 30T H AR R4 A T ke 0 i
AUV PR o R PH BB AR b T I B ) 2SR R R AR
T BEBUN AT A M0 S 7, S R BAF 58 R4
TEHREE AT Ml Fp 2 i B K JRe Ay it

1 KPEgERLZBEE WK’ BirPWEZER

“0UBR s H AR H 21 2060 A i HH EDRE S B
B ORI, TR RE TR 5 — TR 2% Uik 2 70% LI
b KR s FIEIR S i A B AR TE R I
oG AR AN R AL /N R RRAE T B B Ik
W™ R RN R AR e BB T B B P Y
IR 555G R 7 FiL g 2R 48 v A L E S W6 A0, A T 2
FL ) 2R G F R R OR A [ I A O A R ) 9 0
J1o 2020 4F, T FE 5K H 0 TR 0 B L £ H )
RG] 2 AR5 I R 2 iy 3 B i (AR
HLT R GER IR PR A T ) ) R4 2
RO R EE M, R T K SR R G R AL
Rt B E IR LR 72019 45, 1 4R R~ RE TR T 1Bk R F
FEBETEC R Lo B AT A= RE R PR ) R GE PO AR RLAY
M E K ) — SCHE - R AT AR AR Ok
HL T o R AT R P R TR 4 S EAT RTEPERL 7 -
RAFIBAT RAGVERAE , 7T DLSEBDE IS KU DB AR
Lo AW BE PRI THN 0911 284, S T+ X T A0 AT 4R
HNIE B AT A BE IR 4K e e T PR fE
UEIF MR, R FHBERA A B B L 1) SC R A 3, A
SRR R 4 X Y ] R YR R BRI — 7
LS B R T A AR VR 94 AR REUR /R A
1.1 EZELZBIFATENR

AR T [ 2018 474507 A 3 38 i Il A6 K BH BE A
SR A Ba AT A5 K BH AEER A L HILZH iU
TR 5 AT 3K 80% 5 NEIE 3 JBE PR, T I 17 iy 3ok 48 ]
I8 BBl 3%~6% HE Y1 A Ve AR SIS A 1 h 2

A A R Bh I E] 2 25 min, 7] 100% 2 5 )7
s, TR AR A A A28 R R F LA, X PR B s L
i R P A RE VR B W Y L R s T A M
2. o R g LA AT 96 e I A 9] R £ 7
TR A HE A K B RE AR R FLAILZH MK 1 000~
5 000 MW, 7] ik 20 75 XU 506 HL i 10. 2%~37. 6%
K PABEF & H A AR LAl £ for 1O RE ), HLEL#E
ISk

PUHEA A 18 JEE R PFHREFA & HL sl AN [B] B iz 1 734 3
JE, Horp 15 hBRE LA 20 MW 1Y Gemasolar
ML S 22 36 d 2 REalT. 7RI RHLA &
50 MW [ H 7 A% 7884 16y oK BH BE A4 k HL 0 3% 2248 1T
32 d(772. 6 h) , F g AR FEAIG 50 MW SEH AL i) %
2324712 d(292. 7 h) , 10T = BFHEOE 100 MW 634
HLI 222179 d(216. 0 h) ™

THHRRFRE IR BT 5T B o8 2 B0, W22 %e
22 GW LR AN 7 GW RUHE , 5 96 L 9 7 2 K 30 ] 3%
223 d 4V T BE VR A FE (45 A N B far DA RCRR i TE
AN R ) s Qe B IR AE L ACE 4 CW K PHAE I &
HL, T WA E F K T Sk B R 20 SR 422 30 d
LTI RE TR AL
1.2 ReME, SAKXKBEMHEER

i BB PR R B RR I — N FH B 1H
U R R 0 i A — b2 4 KT 55 g 1 i AR
= HAT, FE N LA K e R R BH R
PR B L E 35 1700 MW -h, 2 BRik %] T 1 000
GW-h, [ 19824F 4 H 3£ Em SOLAR ONE % i,
DLk, 4Bk 6 690 MW [ B LIk & & AF i 2Dl 2 e
B A o e N O e = e o G e
1.3 FIWEEERN

K PHBER K H () il R A Ak AR 40, B vl o oK
PHAB AR IR G0 25 JL e 4 A ARt nl 3 ok i A R
GBI i W E L ) B AL I RE AE A R . X R
(0 5 AR A R T i ) RGE R i )T, g
RaFH 2 S5 N Him2e b . 3 E M AR
PH B8 $4 & H 55 XU FGAR B b 35 H 3R 5 il ok FH X
P = R BHRE I & L . K FHRE A & HL + 1] A g
P I HIEAE R A . 202149 H 9 H, A H
T N BIBORT & A P b T U 3 140
BT RANET H AR SR EE R AR, K
1 800 MW .Stk 400 MW, J6# 200 MW, Hirh ok
PH Al A % HL 2R e il A 0 v aly A T B2 40 ml AR
RE VR L T A LA R G, K PHRE A & FEL 22 G %t L )
RO ) i 422, 5 1) SR 36 9 T PR A B VR R A E
1. 20214F9 A 28 H , 1145 1 B SE b 75 7 B —



% 11 27

F A% E A R AR SR B Rk R AT R R AR -3

1913 400 MW #1353 5 i 78 S 75 B B 40 1 900
MW Shik 35 H 347 T s N AR . o, Sk
Tt H B 3 500 MW KL I H FLEL 1 500 MW B #4
R HLI H A 300 MW .
2 REKXPHEERLZ B EARE, B &M
RERBREG

KIHREI L B AR TV BEA 36 H DL J
IR AR A5 I ZOR M XIS TR AT AR
2020 4F 23Kk BRI A E] 6 690 MW, 73 A 7E 7Y
PEF e Gk E RN LS BRI IR B
IR SR B E R BTI g i v [ 45
2.1 REEHAMEGERLZBTEMBERN TES
AT FE R R

T [ 2016 4F Jr 2l 9 B it K PH BB #4 & L s Y5 0
H X 38 v i 5 B R E R R & s T R
TR 7O S AT E TR S A 7l
FEM R G RE 1 352 T LA, 20 i ai B H
C A 8 I Ws AT, Il FH B 4 R s 48 [ 7~ k3
AT T 90%. K FHBE & L = b B S SR 5 Al
O 500 5K, Ho B s |l if 3% 385 S S5
BE AL BT RS B BE Alb S B T 300 K .
REEZEARRERRS IS T 5 H
I
2.2 HABREMXIKPAEEH & BB EMIE R

Bt % B s Y H 0 IF R TR E A OBUN IR
114 LR 0 SR H xR BH RE A & L A 0
B - JF R AEBCR A T 5 A I ) SRR
FZE 2020 4F , A HAE K BHBE I A HEL B8 YR 25 140 11 Hb
TN gni 1K BH e PR F EE AR, E 2
AR B NN ¢ T3 U P REY S
1SR ST X, BT R nG 2 T, BT A e i S A
R34 GW
2.3 KFEgEREZBEFERELEEERHR

A B (R AR Pl % b, 3% K BH
e R R AR T E M ETT. B EHR
BT R it T (EPC) SV 1 BT s 700 MW K FH
REFA K Ll Tt o T 9% B K BH fig & rL Bl & 11 350
MW (K FHBER & B 100 H EPC R A3 )7 2 o [ H 4
PR AR, 762018 4%, 2 HH A 7] 16 km K 1 W 44
A L [E SUNCNIM 22 /], W H T eLLO OMW i
IR DSG $K L. 2019 4F, P [ fEE A 5 KB
AE/NFIE A AR bR 7 i MINOS 301 H , % I /R v
JiE 50 MW K BHRE & Ll . 2019 45, H MRS K BH fE
28 F)HE 6 000 AR LA ARV I H] T RS Meil 50
MW it 2 3

3 BEEESEWHETLMBIR S FF, KPHEER
& BEEBENATERER

Fx g Ui 2 (International Energy Agency, IEA)
B 2030 4F K BHBE B & HL T K BE R 8.6
ZE43/(kW-h) o [ Fr 0] £ 4 58 Ji & (International
Renewable Energy Agency, IRENA) #ijll] ,2030 4 G20
[l K B RERA R I A ke e 31 8. 6 243/ (kW -h)
SE[E REEHS H AR : 2030 4R 12 h Al AE Y K PH AEAA
KM FER] 5 F53/(kW -h).

Fi2 IR 8K BH BB R Ml B AR B i s K T
o RR A B L AT BT R e PRI R <5 2 T, 4%
e [ BUAT K FHBE AR A L B o R R A 7 RE I, B 4F
B —E A B REYTOR SRR, TRA R
FREZFHTH AT B3l , BT oK BH B8 A8 & i i i
JEAE DA < 2 4 5 AT K 0. 85 7C/(kW +h) , 5 4F Ji5 7l ik
0. 60 yo/(kW+h) , 10 4FJ5 7] 1% 0. 35 JC/(kW+h) , 15
AEJE A6 0. 2578/ (kW -h)"™,

A ER, O SR T W A 73 B vl A U S 2 FL
4 b T FL AR, R BH RE AR & F LA AT LA i 45
g8 f B AR R B LA I B A . IXRERE TR
FHBE #A & F AL B0 v o B f, 1 R T 37 v R B 5 3
A EL, B8 AR MEME I 4 . IEAFRTS 2 holt
PR T8 R, 29 5 4 R & HL 5 19 70% , H I oK BH AE
PR 2l AR A e S AR as AT B Hr
W e UEE P B3, SRt 0 T L 2200 0, AR ER Bl R
H, P, 3 9 B far s AT B RO, BT A R SR )RR
R

4 KEBRFMZIL

FL A IERCSRG) PT P BE TR Kk R G T, R
RS R AN T AT & SR AT AR R R A% =
AN S R R T A 5 A A% o et , DA TTT N 2 1R
B2 A BB AR T AR & A A LRI R
R o B2 2020 4EAR T, 3R B XU BRI RMIG 3K AT 29
30001270, AR Rit4k A 252 000427 (F ) -
ATLE B, 20t Bt e i BT AT A R 15, X
L RDG AR & fa A & J 21 H A A HL A KT o ik
K PHBEB A& L, 1 2 2020 4F4F i5 42 [ EiH AN A
1. 5427t

X PHRE AR L SR T B (R VA AR
(1) 52 35 FEL VAL, 6 T ] B v FT ik 0 R H R S
B, M ShRE VR A iy HAT R, N

(1) BRER B25 2 d UK BHRE I & FL sl I F R 28
5. FRE H 7O A M % T 2L 550 MW A
[ 2 B N7 K BH RE A& FEL U L 2021 4F U B T AR



ey f 3R

% 43 %

P30 RN 5 A% SR AR 3 500 MW 564K KUHL B R
KPHAEHA K Ll s, [ AT BB 22 g 2 2B A
FEAb AR Sy a, FT R Al B X 3 2 H 3 1 R
FTEREE RGBS A L PRas 178 DL A2 i e rp i Bl 2 4
AR, 7 b0 Ay 1 A v g v G RR R T K
SERE P RN R SR BURE T, DAk ™ Sl S A XN
K BH R H R AR 2D 3 2R 2
FASL R H HIR .

(2) [ 52 o B 37 % K FH B8 44 & H JEL A1) 1k B A o
FEAR BIRFEE L HFBUR o A8 “ XU i mg H bR R, o]
A R R o L A SR 0 R B BE R R HL 1Y
HL AT B AR AR AL & SR T 2T 2 0—1 1 JE A1) 47
ARSCHE, IR R U 7 & A R R K R
FRA) H n SR XS A BH BB #A & FL 1 S 4 D BE R A
X SRR R 1S4, DU AR R I b4 R
FURE B AR BRI 2 H R R T H
il S A% 0 e 2%, BT ke vy A O A R A
AR B A LR L 30 S it 5 28 o T K BH
REE BRI SCHE T B v AR

(3) AT P A BE TR & R T T 0% 4 v e HE B 42
FF R PHAR AL BB B RO & AU B AR R v
TRV . 2011 4F 1, WF G | R & T ol 4
Zx | E R AR R BN A (T R AR BB VR KR 3 4 A AL i
FRAS BT AT k) (WAZE (201101155 ) . Al FAEfE
T8 J ik 4 A0 955 ] G W08 B0 L T 58 22 HE Y & T 9%
4 (LA TR Bk T P2 BB R K e & 00 4 ) RV 725 1)
FL ) FH P AR IS0 T P A i R A BRI A S L
WOH I W] P4 BRI R R T T 5T 4 2 HEAE OG5 4
T2 FF R P RE AL BB B AR &, 8038 T X B
ARIRAE TR B HEAT RN o il B 19 i iR
AL RN & TR L A2 1 32 AR PR 2 8 22 O
P AL FE R AR 7 N BB AR Je i AR B AR
PG AR LR A e . BN, B I 5 — SRR R R
FAR BB IG AR FHEE L B AR KB RES ko
B BITHAR, KR s iR AR b2 se il & L
FoAR K BHAE AL F SR AL IR = H R, K FH A5 AU
KOCRIR GBI THAR S

(4) K BHBE #4 B S6 AR A L 55 22 BE B D H 3
K LRGN EUOR . $E T DX I 98 R ok 3% b i el
PR AR IR GA KT, 00T L U5 AT 9 B A T BR A 1
BIEE T, AT %2 25 G r IR R 4R A5 07 = o HE 1A r
W ITIR R 5 G BV AL Hh At R UG4S H AN, AR R R
T H A G AR R A RE R LR A B T AR A AR
(R A R VR LAY o 7 O o ] e R R B A £ 19 4%
T, KRR & B A SEIR I e LT R L 9] i 24
& HL DGR e L A T L 2o S R — 2T

5 &FRiE

SR, K FH BE B K i AN 14 B BT BE IR M
FIHLFT AR GEIR T RE T B RT3 S A0 BE, B R
IFil 25 HL 7 28 G0 A R K L e B K o 2L
SCHEEER , S L I JE R O ' 4 HLt 7 64 O
(19 553 322 22 14y DX Sl it o) i 16 a0 S22 ) R | A B
R R SIS o A BRSO H AR T BEE
Br— AU S R GeE ik , 7 KT A SR PR RE B L 2
HA A BE R ) F R, K PH RE B K ri vl LA 28 2 AR
KRS R B RE R, A S R R AE RE U A A IR Y T
B MR ml P AR RR R 1 ot R T Y i 2 S0

SE

[ 1]Global renewables outlook : Energy transformation 2050[ R .
P [ BT A BRI (IRENA) ,2020.

(2] P R B RE A A B R B AT M i B A5 2020 R ). bt : [
ZRBHBE I ML BB Sms I i, 2021.

(375 AR Pl N RBUR . O T8 T8 L0 R 140 0 T 1L
ik F L 22 5 [ A/OL].(2021-09-09) [2021-09-20 |
http : //www.jlbe. gov.en/xxgk _3148/gsgg/202109/t20210909
909998.html.

(4 ] [ R BH RERA A L P I BOR BT 4 45 (R ] Ab s : R
PHBESEER ™ B AR B s B, 2013.

(ALrsm: a8 E)

EEREN:

A WEFE 0L, 1 A SO A R B R BH BE A H]
FIDGIR R G R S 8 % AT, 1L, W R BB B R 4
Beit, A PHRE e 4R AR 58 Hh At 3l 5 s A R, SO 5 i
ARG BT, REHE AR IANEREPE O BEIE , R BHES 219
il EE 7 T T 5E (E-mail : zhifeng@vip.sina.com )

TFERS o RN EBE B L, PH 22 30l K2 AT
Ui, P DN RE IR R ORI T B 1Y eSS U i, a Ak
OB BOR (5 i 2808 A R BHBE W 8 2 U ke
it FERERE 2 SRR, IR ATEHAR AR AP
B R, i ve 5 28 R EAR Ui 8l -5 A P A 64 (i ol it
PR HCR HIAE 7 8] WS

R IR, Bd% , (AR S, T A A rp L TR 5 N
FHAR FAL E IR IR MBS BE Be L B A8
TAERI I 43K 15 4 | IEEE Fellow, IET Fellow, CIGRE C1.39
TAFABGEN, N ) RG] ) R s AT
A= RETR Ik L S B | S TN A5 [l OIS

FABME, I TR, BRI B RS TR
USHERTREBDT T hoO AL, 1A S0, 1, NGB RE IR
LI RIB AT H AR SE Iy 1] IS

ok XU [ 52K BH BB EA ™ Ml HE A 1357 f s 1 B 55
PR 34, B, DS IR B 25 T T AR VR 52 K [ N A ag
WA VESETT ) T A



	目次
	专家论坛
	明确太阳能热发电战略定位促进技术发展

	专题综述
	碳中和背景、路径及源于自然的碳中和热能解决方案

	规模化利用技术
	地热能供热技术的应用现状及发展趋势
	空气源热泵空调技术应用现状及发展前景
	太阳能空调与热泵技术进展及应用
	地下储能技术研究现状及发展

	热点潜力技术
	地热发电在新型电力系统中的定位及参与模式
	碳中和背景下油田区地热资源的低成本可持续利用
	商超自然工质CO2制冷系统增效技术及碳减排预测
	“双碳”背景下天然工质的改革及减排潜力
	“双碳”目标下海洋可再生能源资源开发利用

	未来技术
	可再生能源与余热协同辅助碳捕集技术研究现状与展望
	基于金属氧化物的两步法太阳能热化学循环制备燃料研究现状与展望
	复合膜在CO2分离领域的研究进展
	碳中和背景下天空辐射冷却技术的应用


	Contents
	Topic Review
	Background and routs of carbon neutrality and its nature-derived thermal solutions

	Technologies for Large-scale Utilization
	Status quo and prospects of geothermal energy in heat supply
	Application status and perspectives of air-source heat pump air conditioning technology
	Progresses and applications of solar air conditioning and heat pump technologies
	Review and prospect of underground thermal energy storage technology

	Key Technologies with Potential
	Orientation and participation mode of geothermal power generation in the new power system
	Low-cost and sustainable utilization of geothermal resources in oilfields to achievecarbon neutrality
	Efficiency enhancement technology and carbon emission prediction of refrigerationsystem taking CO2 natural refrigerant in supermarkets
	Natural working fluids transformation and carbon emission reduction potential on the path to carbon peaking and carbon neutrality
	Utilization of marine renewable energy resources under the goal of carbon peaking and carbon neutrality

	Prospective Technologies
	Review and prospects of carbon capture technology assisted by renewable energy,waste heat and combination of them
	Review and prospects of two-step solar thermochemical cycle for preparing fuels based on metal oxides
	Advances of composite membranes in CO2 separation
	Application of radiative sky cooling in achieving carbon neutrality


	目次
	双碳体系
	面向碳中和的中国碳排放现状调查与分析
	“双碳”目标下火电企业绿色低碳转型的对策分析
	碳中和目标下热泵技术应用现状及前景分析

	专题综述
	Fe基催化剂在生物质催化气化中制富氢气体的应用
	生物质循环流化床发电技术研究进展
	市政污泥耦合燃煤电厂发电关键因素分析与展望
	循环流化床锅炉气固两相流换热研究进展
	数据中心浸没式相变冷却研究进展

	研究与开发
	带有执行器失效的确定时间事件触发机制
	大温差供冷系统设计分析及应用
	废旧混凝土基定型相变储热材料的储热研究


	Contents
	Carbon Neutrality and Carbon peaking System
	Investigation and analysis on carbon emission status in China on the path to carbon neutrality
	Analysis on solution for green and low-carbon transformation of thermal power enterprises to achieve carbon peak and carbon neutrality
	Application analysis and prospect of heat pump technology under the goal of carbon neutrality

	Topic Review
	Research progress of Fe based catalysts for hydrogen-rich gas production from biomass catalytic gasification
	Research progress on biomass power generation in CFB boilers
	Analysis and prospect of key factors affecting the coupling of municipal sludge combustion and coal-fired power plants
	Research on heat transfer of gas-solid two-phase flow in CFB boilers
	Research progress of immersion phase-change cooling for data centers

	Research and Development
	Event-triggered mechanism with settling time for actuator failures
	Design,analysis and application of large temperature difference cooling systems
	Study on shape-stable phase-change heat-storage materials based on waste concrete


	目次
	综合能源系统
	考虑高渗透率和碳排放约束的园区综合能源系统优化运行研究
	区域综合能源仿真优化系统的研制
	基于粒子群优化算法的多能互补系统经济调度研究
	海上微型综合能源系统能效评价与提升关键问题研究
	基于价值链视角的发电企业参与综合能源服务策略
	基于冷热电多能互补的园区综合能源系统设计
	小型反应堆在综合能源系统中作用的研究

	智慧用能
	基于短期负荷打捆预测的售电公司偏差考核控制方法
	基于边缘物联代理的综合需求响应关键技术研究
	基于低压直流配电网并网的并离网一体光储发电系统研究

	低碳能源
	基于区块链的可再生能源消纳激励机制研究
	新形势下发电企业在充电桩领域的业务分析


	Contents
	Integrated Energy System
	Study on optimized operation on integrated energy system in parks with high permeability and carbon emission constraints
	Research and development of integrated community energy simulation-optimization system
	Research on economic dispatch of multi-energy complementary system based on Particle Swarm Optimization
	Research on the key issues in energy efficiency evaluation and improvement of offshore micro-integrated energy systems
	Integrated energy service strategy with participation of power generation enterprises from the perspective of value chain
	Design of integrated energy system for parks based on complementation of cold,heat and electricity
	Research on the role of small reactors in integrated energy systems

	Intelligent Energy Consumption
	Deviation assessment and control method for electricity sales companies based on short-term load bundling forecast
	Research on key technologies for integrated demand response based on edge IoT agent
	Research on a PV-energy storage system with integration of grid-connection and disconnection modes based on low-pressure DC distribution network

	Low-carbon Energy
	Study on incentive mechanism of renewable energy consumption based on blockchain
	Business analysis on power generation enterprises in the field of charging pile under the new circumstances


	目次
	边缘计算
	边缘计算在需求响应中的应用现状及发展思路
	基于5G边缘计算的可调节负荷互动技术研究
	边缘计算在电力设备管理及运行维护中的应用
	基于SDN的边缘物联代理安全性风险及防御性技术综述
	基于容器技术实现边缘计算的智能配用电一体化终端

	智慧供热
	先进供热与智慧发电技术现状及发展趋势
	单抽供热机组负荷控制系统的解耦设计及动态响应特性研究
	燃煤热电联产系统冷端余能供热改造研究进展

	节能与环保
	基于智能算法的空冷火电机组负荷预测研究
	燃煤电站SCR催化剂寿命在线预测研究

	新能源
	国内外生物质能源发电技术应用进展
	楼宇型分布式能源系统在数据中心的应用


	Contents
	edge computing
	Application and development of edge computing in demand response
	Research on adjustable load interaction technology based on 5G edge computing
	Application of edge computing in power equipment management and maintenance
	Security risk and defensive technology of Edge IoT agent based on SDN
	An intelligent distribution and consumption terminal capable of making edge computing based on container technology

	Intelligent Heat Supply
	Review and prospect of advanced heat supply and intelligent power generation technologies
	Decoupling design of the load control system in a single-extraction heating unit and its dynamic response characteristics
	Development of heating retrofit using waste heat from coal-fired CHP system cold end

	Energy Conservation and Environmental Protection
	Study on load forecasting for air cooling thermal power units based on intelligent algorithm
	Research on SCR catalyst service life on-line prediction in coal-fired power plants

	New Energy
	Development of biomass power generation technology at home and abroad
	Application of building-type distributed energy systems for data centers


	07_华电技术2021年3期_付印（完成）.pdf
	目次
	边缘计算
	边缘计算在需求响应中的应用现状及发展思路
	基于5G边缘计算的可调节负荷互动技术研究
	边缘计算在电力设备管理及运行维护中的应用
	基于SDN的边缘物联代理安全性风险及防御性技术综述
	基于容器技术实现边缘计算的智能配用电一体化终端

	智慧供热
	先进供热与智慧发电技术现状及发展趋势
	单抽供热机组负荷控制系统的解耦设计及动态响应特性研究
	燃煤热电联产系统冷端余能供热改造研究进展

	节能与环保
	基于智能算法的空冷火电机组负荷预测研究
	燃煤电站SCR催化剂寿命在线预测研究

	新能源
	国内外生物质能源发电技术应用进展
	楼宇型分布式能源系统在数据中心的应用


	Contents
	edge computing
	Application and development of edge computing in demand response
	Research on adjustable load interaction technology based on 5G edge computing
	Application of edge computing in power equipment management and maintenance
	Security risk and defensive technology of Edge IoT agent based on SDN
	An intelligent distribution and consumption terminal capable of making edge computing based on container technology

	Intelligent Heat Supply
	Review and prospect of advanced heat supply and intelligent power generation technologies
	Decoupling design of the load control system in a single-extraction heating unit and its dynamic response characteristics
	Development of heating retrofit using waste heat from coal-fired CHP system cold end

	Energy Conservation and Environmental Protection
	Study on load forecasting for air cooling thermal power units based on intelligent algorithm
	Research on SCR catalyst service life on-line prediction in coal-fired power plants

	New Energy
	Development of biomass power generation technology at home and abroad
	Application of building-type distributed energy systems for data centers



	目次
	综合能源系统
	考虑高渗透率和碳排放约束的园区综合能源系统优化运行研究
	区域综合能源仿真优化系统的研制
	基于粒子群优化算法的多能互补系统经济调度研究
	海上微型综合能源系统能效评价与提升关键问题研究
	基于价值链视角的发电企业参与综合能源服务策略
	基于冷热电多能互补的园区综合能源系统设计
	小型反应堆在综合能源系统中作用的研究

	智慧用能
	基于短期负荷打捆预测的售电公司偏差考核控制方法
	基于边缘物联代理的综合需求响应关键技术研究
	基于低压直流配电网并网的并离网一体光储发电系统研究

	低碳能源
	基于区块链的可再生能源消纳激励机制研究
	新形势下发电企业在充电桩领域的业务分析


	Contents
	Integrated Energy System
	Study on optimized operation on integrated energy system in parks with high permeability and carbon emission constraints
	Research and development of integrated community energy simulation-optimization system
	Research on economic dispatch of multi-energy complementary system based on Particle Swarm Optimization
	Research on the key issues in energy efficiency evaluation and improvement of offshore micro-integrated energy systems
	Integrated energy service strategy with participation of power generation enterprises from the perspective of value chain
	Design of integrated energy system for parks based on complementation of cold,heat and electricity
	Research on the role of small reactors in integrated energy systems

	Intelligent Energy Consumption
	Deviation assessment and control method for electricity sales companies based on short-term load bundling forecast
	Research on key technologies for integrated demand response based on edge IoT agent
	Research on a PV-energy storage system with integration of grid-connection and disconnection modes based on low-pressure DC distribution network

	Low-carbon Energy
	Study on incentive mechanism of renewable energy consumption based on blockchain
	Business analysis on power generation enterprises in the field of charging pile under the new circumstances


	目次
	综合能源系统
	考虑高渗透率和碳排放约束的园区综合能源系统优化运行研究
	区域综合能源仿真优化系统的研制
	基于粒子群优化算法的多能互补系统经济调度研究
	海上微型综合能源系统能效评价与提升关键问题研究
	基于价值链视角的发电企业参与综合能源服务策略
	基于冷热电多能互补的园区综合能源系统设计
	小型反应堆在综合能源系统中作用的研究

	智慧用能
	基于短期负荷打捆预测的售电公司偏差考核控制方法
	基于边缘物联代理的综合需求响应关键技术研究
	基于低压直流配电网并网的并离网一体光储发电系统研究

	低碳能源
	基于区块链的可再生能源消纳激励机制研究
	新形势下发电企业在充电桩领域的业务分析


	Contents
	Integrated Energy System
	Study on optimized operation on integrated energy system in parks with high permeability and carbon emission constraints
	Research and development of integrated community energy simulation-optimization system
	Research on economic dispatch of multi-energy complementary system based on Particle Swarm Optimization
	Research on the key issues in energy efficiency evaluation and improvement of offshore micro-integrated energy systems
	Integrated energy service strategy with participation of power generation enterprises from the perspective of value chain
	Design of integrated energy system for parks based on complementation of cold,heat and electricity
	Research on the role of small reactors in integrated energy systems

	Intelligent Energy Consumption
	Deviation assessment and control method for electricity sales companies based on short-term load bundling forecast
	Research on key technologies for integrated demand response based on edge IoT agent
	Research on a PV-energy storage system with integration of grid-connection and disconnection modes based on low-pressure DC distribution network

	Low-carbon Energy
	Study on incentive mechanism of renewable energy consumption based on blockchain
	Business analysis on power generation enterprises in the field of charging pile under the new circumstances


	目次
	综合能源系统
	考虑高渗透率和碳排放约束的园区综合能源系统优化运行研究
	区域综合能源仿真优化系统的研制
	基于粒子群优化算法的多能互补系统经济调度研究
	海上微型综合能源系统能效评价与提升关键问题研究
	基于价值链视角的发电企业参与综合能源服务策略
	基于冷热电多能互补的园区综合能源系统设计
	小型反应堆在综合能源系统中作用的研究

	智慧用能
	基于短期负荷打捆预测的售电公司偏差考核控制方法
	基于边缘物联代理的综合需求响应关键技术研究
	基于低压直流配电网并网的并离网一体光储发电系统研究

	低碳能源
	基于区块链的可再生能源消纳激励机制研究
	新形势下发电企业在充电桩领域的业务分析


	Contents
	Integrated Energy System
	Study on optimized operation on integrated energy system in parks with high permeability and carbon emission constraints
	Research and development of integrated community energy simulation-optimization system
	Research on economic dispatch of multi-energy complementary system based on Particle Swarm Optimization
	Research on the key issues in energy efficiency evaluation and improvement of offshore micro-integrated energy systems
	Integrated energy service strategy with participation of power generation enterprises from the perspective of value chain
	Design of integrated energy system for parks based on complementation of cold,heat and electricity
	Research on the role of small reactors in integrated energy systems

	Intelligent Energy Consumption
	Deviation assessment and control method for electricity sales companies based on short-term load bundling forecast
	Research on key technologies for integrated demand response based on edge IoT agent
	Research on a PV-energy storage system with integration of grid-connection and disconnection modes based on low-pressure DC distribution network

	Low-carbon Energy
	Study on incentive mechanism of renewable energy consumption based on blockchain
	Business analysis on power generation enterprises in the field of charging pile under the new circumstances



